Background and Purpose: Social participation limitation is a common barrier encountered by older adults and individuals with physical disabilities. To best direct the limited resource to support social services for individuals with disability, there is a need to objectively measure social participation limitation. A number of tools to measure levels of social participation are available, but none of them has been translated into the Malay language. This cross-sectional study examined the test-retest reliability and concurrent validity of the Life Habits Assessment (LIFE-H 3.1) that had been translated and culturally adapted to the Malay language. Methods: Seventy-five individuals with physical disabilities (age, mean [standard deviation] = 58 [10] years; 49 males) participated in this study. Participants were interviewed twice with the Malay version LIFE-H 3.1, approximately 1 week apart. The Barthel Index (BI) and the World Health Organization Assessment of Quality of Life-Brief version (WHOQoL-BREF) were administered in the first interview as well. Intraclass correlation coefficients and the Bland-Altman Bias D were used to examine test-retest reliability. The Spearman correlation coefficients were computed to quantify the correlation between the Malay version LIFE-H 3.1 and the BI and the WHOQoL-BREF, respectively, to examine the concurrent validity of the Malay version LIFE-H 3.1. Furthermore, standard error of measurement and minimal detectable change were calculated. Results: The Malay version LIFE-H 3.1 had excellent testretest reliability as evidenced by good to excellent intraclass
INTRODUCTION
Social participation is conceptualized as "accomplishment of life habits" in the Disability Creation Process model in which life habits refer to daily activities and social roles an individual engages in to ensure survival and development. 1 According to this model, social participation is modulated by personal factors (such as age, sex, impairment, and disabilities) and environmental factors (available resources and supports). 2 Interaction between the personal factors and environmental factors will determine the level of accomplishments in daily activities and social roles and subsequently influences social participation. 3 Disruption in social participation is a common issue among individuals in rehabilitation such as older adults, 2,4 individuals with stroke, 3, 5 multiple sclerosis, 6 and spinal cord injury. 7 For example, individuals with minimal neurological deficits after stroke can present with social participation restrictions. 5 More importantly, evidence showed that social participation had a significant impact on quality of life, 8, 9 requirement of assistance in daily life, 10 and development of disability. 11 Thus, social participation has been deemed as an important outcome in rehabilitation. [12] [13] [14] Very limited information about social participation among individuals with rehabilitation needs in developing Research Report countries is available, where social supports from the larger society and resources are often inadequate. This is partly due to lack of appropriate tools to measure social participation in these countries because most available tools are in English or European languages. These tools include the Community Integration Questionnaire, 15 the London Handicap Scale, 16 the Reintegration to Normal Living Index, 17 the Frenchay Activities Index, 18 and others. In a recent review, Tse et al 19 identified 36 different measures of social participation for stroke. Among the 36 tools, the London Handicap Scale, the Frenchay Activity Index, the Activity Card Sort, 20 the Stroke Impact Scale, 21 and the Assessment of Life Habits (LIFE-H) 1 were the most commonly reported in the scientific literature. The LIFE-H was considered to be a tool that comprehensively covers the activity and participation domains of the International Classification of Functioning, Disability and Health model. 22 Furthermore, the LIFE-H is not disease specific and can be used for various populations, including healthy individuals and children. In addition to its popularity and comprehensiveness, the LIFE-H has also been shown to have satisfactory psychometric properties 23 and is therefore recommended to be used for rehabilitation research and service. 19 The short form of LIFE-H 3.1 consists of 77 items that cover 12 life habit domains-nutrition, fitness, personal care, communication, housing, mobility, interpersonal relationships, responsibilities, community life, education, employment, and recreation. 2 The English version of LIFE-H 3.1 has good to excellent test-retest reliability and validity. 24, 25 The tool can easily be used as a self-administered or interview-administered questionnaire. A previous study reported good to excellent agreement between proxy responses and patient self-reported responses. 26 This further simplifies the administration process, especially for those with language or cognitive impairments.
Currently, the short form of LIFE-H 3.1 is available in 3 languages-English, French, and Dutch. We have previously translated and culturally adapted the LIFE-H 3.1 into the Malay language based on the guidelines published by Beaton et al. 27 The pilot testing of the Malay version LIFE-H 3.1 in a small sample (N = 10) showed that the questionnaire was a feasible tool to measure social participation among Malay speakers. In this study, we further validated the translated LIFE-H 3.1 in a larger sample of participants. The purpose of this study was to examine test-retest reliability and concurrent validity of the Malay version LIFE-H 3.1 among individuals with physical disabilities.
METHODS

Design and Setting
This cross-sectional study was conducted in a teaching hospital in Kuala Lumpur, Malaysia, from April 2014 to August 2014.
Participants
Individuals aged 40 years or older who had physical disabilities secondary to a health condition were recruited. We recruited individuals aged 40 years or older because they were more likely to experience social participation restrictions 2 and to encounter language comprehension difficulties due to limited formal schooling (Table 1 ). All participants spoke the Malay language either as their first or second language. Potential participants were recruited from a rehabilitation medicine clinic or physical therapy department of the teaching hospital. Individuals with unstable medical conditions, severe aphasia, or cognitive deficits were excluded. The research protocol and the informed consent form were approved by the local research ethics committee. All participants signed the informed consent form prior to participation.
Instruments
The domains (the number of items) include the following: nutrition (4), fitness (4), personal care (8), communication (8) , housing (8) , mobility (5), responsibilities (8) , interpersonal relationship (7), community life (8), education (2), Research Report employment (8) , and recreation (7). The first 6 domains refer to daily activities and the last 6 domains are associated with social roles. These items are assessed on the basis of the level of difficulty in accomplishing the life habits (no difficulty, with difficulty, by proxy, not accomplished, or not applicable) and the type of assistance required (no assistance, assistive device, adaptation, or human assistance). In addition, each item is assessed on the satisfaction level, but the rating is not taken into consideration for scoring. The scores range from 0 to 9 with 0 indicating total handicap (not accomplished) and 9 indicating optimal social participation (no difficulty and no assistance required). A score can be obtained for each item, each domain (mean of the items), daily activities (mean of the first 6 domains), social roles (mean of the last 6 domains), and the total LIFE-H score. The Malay version LIFE-H 3.1 was translated item by item as the original English version using the international guidelines. 27 The number of items, order, and scoring scheme were retained. Pilot testing of the Malay version LIFE-H 3.1 revealed no difficulty in participant comprehension and examiner scoring. The Barthel Index (BI), which consists of 10 activities of daily living (ADL)/mobility items rated on a Likert scale, was used to quantify the level of functional independence of each individual. 28 The total BI score ranges from 0 to 20 with lower scores indicating increased disability. The scale has been tested in various populations 29 and demonstrated an adequate to excellent interrater reliability. 30 The BI had an excellent correlation with the Functional Independence Measure. 31 The World Health Organization Quality of Life Assessment Brief version (WHOQoL-BREF) was used to assess quality of life among participants. 32, 33 The WHOQoL-BREF consists of 26 items that are grouped into 4 domains (physical health, psychological health, social relationships, and environment). The scale was translated into the Malay language and validated in Malaysia. 34 The reliability and validity of the Malay version of the WHOQoL-BREF were good. 34 
Experimental Procedure
After providing signed informed consent, the participants were interviewed by a trained rater. The rater was trained prior to the commencement of the study by 1 of the investigators. The training involved reading the instruction published by the developer of the instruments, mock practices with peers, and review sessions with the trainer. The rater administered all of the tests, including recording demographic information, administrating the BI and the WHOQoL-BREF, and conducting face-to-face interviews with the Malay version LIFE-H 3.1. One week later, the Malay version LIFE-H 3.1 was readministered. For those participants who could not meet in person, the second administration of the Malaya version LIFE-H 3.1 was completed by phone. During the interview, items were read to the participants word by word. Additional explanations might be provided when the participants asked for clarification. All participants continued their regular activities between the 2 interviews, including therapy services.
Data Analysis
All statistical analyses were performed using SPSS version 21 (IBM Corp, Armonk, New York). Descriptive statistics were used to describe the demographic characteristics of the participants. Means and standard deviations (SDs) of the domain scores, daily activities subscore, social roles subscore, and total score of the Malay version LIFE-H 3.1 were calculated.
To determine test-retest reliability, a random-effect intraclass correlation coefficient (ICC 2,1 ) was calculated. The ICC values were interpreted using those suggested by Fleiss (>0.75 = excellent reliability, 0.40-0.75 = fair to good reliability, and <0.40 = poor reliability). 35 The ICC model reports a relative consistency between the 2 measurements without taking into consideration of the systematic bias. Therefore, we also employed the Bland-Altman technique to examine the absolute test-retest reliability. 36 The BlandAltman bias d was calculated as the mean difference between the 2 measurements (test 1 − test 2), and the limits of agreement of the mean difference was computed as: mean difference ± 1.96 × SD difference (SDs of the differences). 36 A bias d that is close to 0 and its limit of agreement that includes 0 suggest absolute agreement between the 2 measurements and indicate good absolute reliability. 36 To examine concurrent validity, we correlated the Malay version LIFE-H 3.1 scores with the total BI score and with the WHOQoL-BREF domain scores using the Spearman correlation coefficients because the data were not normally distributed. A correlation coefficient (r > 0.60) indicates good concurrent validity. 37 A coefficient between 0.30 and 0.59 indicates moderate validity, and a coefficient less than 0.30 indicates weak validity. 37 In addition, standard error of measurement (SEM) and minimal detectable change at 95% confidence level (MDC 95 ) for the domain scores, subscores and total score were computed. The SEM was computed as SD × √1−r, where SD was the pooled SD and r was the ICC value. The MDC 95 was calculated as 1.96 × √2 × SEM. The 2 values reflect the random systematic measurement errors 38, 39 and allow future studies to determine whether an observed change is due to measurement errors or experimental manipulation.
RESULTS
Seventy-five adults with physical disabilities participated in this study and completed both assessments. The demographics and clinical characteristics of the participants are presented in Table 1 . The mean age of the sample was 58 years (range = 41-87 years), and 65% of the participants were males. The majority of the participants were individuals with Research Report spinal cord injury and stroke (38.7% and 32%, respectively). Five participants had more than 1 health condition that led to physical disabilities. One participant was diagnosed with both stroke and the Parkinson disease; 1 participant experienced both a spinal cord injury and an amputation; 1 participant had a stroke after a spinal cord injury; and 2 participants with stroke also had an amputation. The average score of the BI for the participants was 15.23 (SD = 4.58, median = 16), suggesting limitations in ADLs and mobility. Table 2 shows the means and SDs of the Malay version LIFE-H 3.1 obtained on the first and second visits (test 1 and test 2). Only 2 participants answered the items in the education domain, whereas others reported that all items in this domain were not applicable. The data for this domain were therefore not presented. Furthermore, the community life, employment, and recreation domains were also not applicable for some participants. The ICC and the BlandAltman Bias D for each domain score, subscores, and the total score are presented in Table 2 as well. Overall, the Malay version LIFE-H 3.1 demonstrated good to excellent test-retest reliability (ICC = 0.71-0.95). The questionnaire also showed good agreement with a small bias d between the 2 tests on most domains, except for the employment domain. The 95% confidence intervals of the bias d for all scores included 0, suggesting the differences between the 2 tests were not significant. This was also confirmed by the paired t test (all P > .05). The Bland-Altman plots for each domain score, subscore, and the total score were visually inspected. Figure 1 shows the Bland-Altman plot for the total score of the Malay version LIFE-H 3.1. For the total score, there was no systematic bias of the distribution of the differences; all data points were evenly distributed more and less than 0. Only very few data points fell outside the 2 SD bands. This indicated strong agreement of the measurements taken on test 1 and test 2. The Bland-Altman plots for other scores also showed a similar trend. Table 3 presents the Spearman correlation coefficients between the Malay version LIFE-H 3.1 scores and the BI total score. All scores in the Malay version LIFE-H 3.1 showed a significant correlation with the BI total score (all P < .05). The total score, daily activities subscore, and personal care domain score demonstrated good concurrent validity with the BI (r > 0.60), whereas other scores showed only a weak to fair correlation. In general, the domain scores in daily activities had a stronger correlation with the BI than the domains in social roles. All correlation coefficients exceeded 0.30 (except for employment), indicating adequate concurrent validity of the Malay version LIFE-H 3.1 with the BI.
In contrast to the BI, the WHOQoL-BREF showed weak to moderate correlations with the Malay version LIFE-H 3.1 ( Table 4 ). The Malay version LIFE-H 3.1 significantly correlated with the WHOQoL-BREF physical and psychological domains (r = 0.22-0.57) but not with the social relationship domain (all P > .05). Few domain scores (nutrition, personal care, and mobility), the daily activities subscore, and the total score of the Malay version LIFE-H 3.1 significantly correlated with the WHOQoL-BREF 
DISCUSSION
The objective of this study was to examine the psychometric properties of the Malay version LIFE-H 3.1 in adults with physical disabilities. We showed that the Malay version LIFE-H 3.1 was a feasible and reliable tool to measure social participation among the Malay speakers with physical disabilities. The instrument showed good test-retest reliability (high ICC and low bias) and adequate concurrent validity. In addition, we computed the SEM and the MDC 95 values for the tool such that they can be used for future research.
Overall, all domains in the daily activities category demonstrated excellent test-retest reliability (ICC > 0.80), whereas 2 domains (employment and recreation) in the social roles category showed only good reliability (ICC = 0.71 and 0.77, respectively). The majority of the participants in this study were not employed ( Table 1 ). The inconsistency in the responses across the 2 assessment times could be due to their ambiguity in the understanding of certain items in the employment domain. For example, the first 3 items in the employment domain (1. choosing a career or profession; 2. seeking employment; 3. holding a paid job) might be rated as not applicable (not scored) or not accomplished (score 0) by those who were not working. The problem could have been arisen from the wording of the questions or the cultural differences that might have made the translated questions less understandable. Previous reliability studies for the English or Dutch version LIFE-H 3.1 did not report ICC values for the employment domain. 24, 40, 41 We therefore could not determine the low ICC value observed in our study, and it was due to the wording of the original question or the problems with translation.
We also found a relatively low ICC value on the recreation domain (ICC = 0.77). The items in the recreation domain may require memory recall to respond, such as going to a sport or cultural event. Participants may need to recall the specific events in the past few months (or years) to respond to the questions. This might be particularly challenging for the participants with brain injury (eg, stroke) or who are older. Furthermore, these events compared with the daily activities may not happen as frequently, which may have resulted in more variability in the responses. Nevertheless, our test-retest reliability results were comparable with a previous report in adults with myotonic dystrophy 42 and superior to another report in the Dutch language. 41 Lemmens et al 41 used self-administration instead of an oral interview to conduct the study, which might have led to lower ICC values in their study. A trained interviewer can provide explanation and clarification of the items when necessary, which will improve the reliability of the instrument. Further investigations on the influence of modes of administration on the reliability of the LIFE-H 3.1 are needed. Community life (N = 65) 0.37 .00
Recreation (N = 46) 0.43 .00
Social roles subscore 0.43 .00
Total score 0.66 .00
Abbreviation: LIFE-H 3.1, Life Habits Assessment.
Research Report
The ICC measures the relative reliability of the 2 measurements and is subjected to the influence of sample size and inter-subject variability. 36 A previous study that examined the test-retest reliability of the English version LIFE-H in adults with myotonic dystrophy found that the communication domain had poor test-retest reliability determined by the ICC (0.12) but showed very good agreement with the Bland-Altman method. 42 The authors attributed the low ICC to the lack of inter-subject variability in the communication domain (most participants had no difficulty in communication) and suggested that the Bland-Altman method should be used in addition to the conventional ICC method. In our study, we therefore used both techniques to evaluate test-retest reliability. We indeed observed that domains with low ICC values (eg, communication) did not necessary have large bias d values (Table 2) . Therefore, our study provides a relatively robust conclusion about the testretest reliability of the Malay version LIFE-H 3.1 by using both relative and absolute agreement measures.
We found a moderate correlation (r > 0.60) between the Malay version LIFE-H 3.1 (total score and daily activities subscore) and the BI, suggesting good concurrent validity between the 2 scales. However, the correlation between the social roles subscore of the Malay version LIFE-H 3.1 and the BI was only fair (r = 0.43). In general, most domains in the daily activities category showed greater r values than those in the social roles category (Table 3 ). The BI measures the levels of independence in performing various daily activities, including self-care and mobility that are similar as those in the daily activities category of the Malay version LIFE-H 3.1. In contrast, most of the domains in the social (Table 4) . We provided 2 possible explanations for our findings. The LIFE-H 3.1 examines a wider range of social roles compared with WHOQoL-BREF, ranging from family role to participation in recreational activities. Furthermore, quality of life may be only partially explained by the levels of social participation. A previous report also demonstrated that social participation had a weak relationship with quality of life. 43 Therefore, the WHOQoL-BREF may not be an appropriate tool to assess the validity of the Malay version LIFE-H 3.1 social roles.
Previous studies showed that the LIFE-H had good concurrent validity with the Functional Autonomy Measurement System scale (r = 0.43-0.76), 25 the London Handicap Scale (r = 0.89-0.92), and the Impact on Participation and Autonomy (r = 0.80-0.82). 41 The Functional Autonomy Measurement System assesses not only ADLs and mobility but also communication and mental function. It is a more comprehensive assessment of functional autonomy and may attribute to the better concurrent validity with the LIFE-H compared with the BI and the WHOQoL-BREF. Similarly, the instruments used by Lemmens et al 41 were also more closely resembled the restriction of participation that is intended to be captured by the LIFE-H. We did not use the same instruments as those in the previous reports because they were not available in the Malay language. Nevertheless, we demonstrated that the Malay version LIFE-H 3.1 had good concurrent validity with the BI (r > 0.60). This confirms that the scale is a valid tool to measure social participation among individuals with physical disabilities.
To our best knowledge, there is only 1 study that has examined the ability of the LIFE-H to detect changes in social participation across times. 5 Rochette et al 5 showed that the LIFE-H 3.0 scores changed significantly during the first 6 months of recovery in individuals with mild stroke. The effect sizes of the changes ranged from 0.29 to 1.4. 5 Although the effect sizes reported by Rochette et al could be useful to estimate the magnitude of the changes in the LIFE-H during stroke recovery, we could not differentiate how much of the changes was due to measurement errors (ie, the precision of the instrument) or reflected a true recovery. 38 In order for researchers and clinicians to determine whether the changes observed across times are true changes or simply measurement errors, an established MDC is needed. In this paper, we presented both SEM and MDC 95 . Any changes that fall outside the ±2 SEM should be considered greater than the measurement noise levels and are likely to be true. The MDC 95 values are computed from SEM and thus are interpreted similarly. For example, a difference in the total score that is greater than 1.30 indicates a change due to an experimental manipulation. 44 Since the SEM and MDC 95 were determined by the ICC values, it is not surprising to observe greater SEM and MDC 95 values on those domains with lower ICC values (eg, employment and recreation). In other words, these 2 domain scores had less precision across times. Consequently, to conclude a true change in these domains, a greater change in the score is required. These values will be useful for future research to estimate sample size and for clinicians to estimate the changes across times or after intervention.
This study has a few limitations. We tested patients attending physical therapy service at our hospital with various diagnoses. A majority of our sample were individuals with spinal cord injury, stroke, or amputation. Therefore, the findings might not be applicable in other populations with different diagnoses, such as individuals with heart failure or cerebral palsy. In addition, we used the BI and the WHOQoL-BREF to examine the concurrent validity of the Malay version LIFE-H 3.1. These 2 instruments were probably not the best choice as they only measure part of the aspects of social participation. However, at the time of the study, there were no other social participation measures (eg, the Functional Autonomy Measurement System scale) available in the Malay language. Finally, even though the second assessment of the Malay version LIFE-H 3.1 was conducted approximately a week after the first assessment, we could not rule out the possibility of any learning or training effects.
CONCLUSIONS
The Malay version LIFE-H 3.1 demonstrated good testretest reliability and moderate concurrent validity with the BI. The translated questionnaire is a reliable and valid instrument to assess the levels of social participation among individuals with physical disabilities who speak the Malay language. The established SEM and MDC 95 will aid in monitoring the progression and evaluating intervention effectiveness. Further testing on the reliability and validity of the questionnaire with different populations and modes of administrations is recommended.
